// Code by Benjamin Scott
// 09/01/2025

#include <main.h>
#define LCD_ENABLE_PIN PIN_C0
#define LCD_RS_PIN PIN_C2
#define LCD_RW_PIN PIN_C1
#define LCD_DATA4 PIN_C4
#define LCD_DATA5 PIN_C5
#define LCD_DATA6 PIN_C6
#define LCD_DATA7 PIN_C7
#include <lcd.c> 

//--------------------------------------------------------------------------------------------------------------------

unsigned int POTA, POTB, POTC = 0; // Variables to store ADC values from potentiometers
int button_counter = 1;            // count button presses
int button = 0;                    // Previous state of button for debouncing

//--------------------------------------------------------------------------------------------------------------------   

void main() {
   setup_adc_ports(sAN0 | sAN1 | sAN2, VSS_VDD);      // Setup ADC ports for potentiometers and reference voltage
   setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);     // Setup ADC clock and acquisition time
   lcd_init();                                        // Initialize the LCD display

//--------------------------------------------------------------------------------------------------------------------   
// Task 1: Display the ADC conversion values of each potentiometer on the LCD
//-------------------------------------------------------------------------------------------------------------------- 
   
while(1) {
      // Read the value from potentiometer A
      set_adc_channel(0);                  // Select ADC channel 0 for potentiometer A
      POTA = read_adc();                   // store ADC in POTA
      
      // Read the value from potentiometer B
      set_adc_channel(1);                  // Select ADC channel 1 for potentiometer B
      POTB = read_adc();                   // store ADC in POTB
      
      // Read the value from potentiometer C
      set_adc_channel(2);                  // Select ADC channel 2 for potentiometer C
      POTC = read_adc();                   // store ADC in POTC
       
      // Prints the potentiometers values on the LCD
      lcd_gotoxy(6,1);                     // prints on line 1
      printf(lcd_putc,"Pot A: %u ",POTA);  // Print the value of Potentiometer A on the LCD
      
      lcd_gotoxy(6,2);                     // prints on line 2
      printf(lcd_putc,"Pot B: %u ",POTB);  // Print the value of Potentiometer B on the LCD
      
      lcd_gotoxy(26,1);                    // prints on line 3
      printf(lcd_putc,"Pot C: %u ",POTC);  // Print the value of Potentiometer C on the LCD

//--------------------------------------------------------------------------------------------------------------------      
// Task 2: When button 1 is pressed, display the conversion value of each of the analogue signal on the LEDs sequentially @ 3 sec intervals.
//--------------------------------------------------------------------------------------------------------------------  

if(input(Pin_a5)) {  // Check if button 2 is pressed.
  
            // Display potentiometer A on the LEDs
	    lcd_gotoxy(27,2);            // Prints on line 4
	    printf(lcd_putc," Pot A");   // Prints on the LCD
	    output_b(POTA & 0xFF);       // Output the potentiometer value to LEDs
	    delay_ms(3000);              // Wait for 3 seconds

	    // Display potentiometer B on LEDs	    
	    lcd_gotoxy(27,2);            // Prints on line 4
	    printf(lcd_putc," Pot B");   // Prints on the LCD
	    output_b(POTB & 0xFF);       // Output the potentiometer value to LEDs
	    delay_ms(3000);              // Wait for 3 seconds

	    // Display potentiometer C on LEDs	    
	    lcd_gotoxy(27,2);            // Prints on line 4
	    printf(lcd_putc," Pot C");   // Prints on the LCD
	    output_b(POTC & 0xFF);       // Output the potentiometer value to LEDs
	    delay_ms(3000);              // Wait for 3 seconds
	    
            // Clear the LEDs
            lcd_gotoxy(27,2);            // Prints on line 4
            printf(lcd_putc,"Finish");   // Prints on the LCD
	    output_b(0);                 // Turn off LEDs after the sequence
      }
      
//------------------------------------------------------------------------------------------------------------------
// Task 3: When button2 is pressed sequentially on each button press do the following: -
// 1 press =	set the motor running clockwise
// 2 presses =	stop the motor.
// 3 presses =	set the motor running counter-clockwise.
// 4 presses =	stop the motor
//--------------------------------------------------------------------------------------------------------------------    
      
if(input(Pin_a4) && !button) {  // Check if button 1 is pressed
	 switch(button_counter) {
	    case 1: // clockwise 
	        output_low(PIN_A7);               // Set motor pin A7 low
                output_high(PIN_A6);              // Set motor pin A6 high (rotates clockwise)
	        lcd_gotoxy(27,2);                 // Prints on line 4
		printf(lcd_putc,"Case 1");        // Display the current case (Case 1) on the LCD
	        button_counter=button_counter+1;  // Move to next case
	    break;
	    case 2: // stop
	        output_low(PIN_A6);               // Set both motor pins low to stop the motor
                output_low(PIN_A7);               // 
	        lcd_gotoxy(27,2);                 // Prints on line 4
		printf(lcd_putc,"Case 2");        // Display the current case (Case 2) on the LCD
	        button_counter=button_counter+1;  // Move to next case
	    break;
	    case 3: // counter-clockwise
	        output_low(PIN_A6);               // Set motor pin A6 low
                output_high(PIN_A7);              // Set motor pin A7 high (rotates counter-clockwise)
	        lcd_gotoxy(27,2);                 // Prints on line 4
		printf(lcd_putc,"Case 3");        // Display the current case (Case 3) on the LCD
		button_counter=button_counter+1;  // Move to next case	   
	    break;
	    case 4: // stop
	        output_low(PIN_A6);               // Set both motor pins low to stop the motor
                output_low(PIN_A7);               // 
	        lcd_gotoxy(27,2);                 // Prints on line 4
		printf(lcd_putc,"Case 4");        // Display the current case (Case 4) on the LCD
	        button_counter=1;                 // Reset the button counter to 1
	    break;
	 }
      }
      button = input(Pin_a4);                    // Store the current button state for the next iteration
   }
}

//--------------------------------------------------------------------------------------------------------------------
Comments
1. You show conversion values for each potentiometer centred on each line, but you do not wait for the ADC to settle before capturing the value. In practice this would yield incorrect conversion values. 8/10
2. The value of each ADC is shown correctly on the LEDs for 3 seconds each. Although you are using the wrong button for this. 9/10
3. You have correctly created a state machine to control the rotation of the motor, correctly testing for the button to be released stopping the state machine from changing state unintentionally. Although you are using the wrong button to do this. 28/30
